Introduction
The improvements of the dielectric materials are one of the most important parts for developing the compact and/or higher power insulators. The breakdown of the rf windows, which pass rf power and isolate vacuum, was induced by the multipactor and surface discharge. Both are related to the secondary electron emission (SEE) and surface charigng. The SEE from alumina materials are measured using a scanning electron microscope (SEM). The single-pulse and multi-pulse methods are applied for the SEE coefficients and surface charging measurements, respectively. The TiN coatings for multipactor suppression are also investigated from the view points of SEE and surface charging.
Experimental Results

SEE Measurements
The SEEs were measured with single-pulse (100 pA, 1 ms) method. The SEE coefficients at the incident energy of 1 keV are summarized in Fig.1 . They became larger with alumina purity. The decrease in SEE was observed at high temperature.
Surface Charging
The multi-pulse method, where the five successive pulses were irradiated to the same point, was used for surface charging observation. The ratio of 5 th and 1 st secondary electrons are used for the index of the charging (ρ 5/1 ). The higher ρ 5/1 indicates lower surface charging. Surface chargings disappeared at high temperature except sapphire. Lower surface chargings were observed at higher purity ceramics.
Sapphire showed highest surface charging and has higher SEE coefficients with temperature increase. These results lead to the lower threshold of the electrical breakdown observed for the rf windows.
TiN Coatings
TiN coatings were prepared by magnetron sputterring. The film thickness is calibrated by the interferometer. Since the thin films have island-structure, the thickness was averaged one. The surface charging of TiN coated samples are summarized in Fig.3 . The surface charging disappeared with 0.25 nm coatings. The multipulse-measurements indicate TiN coatings lower the surface charging probably caused by the lower SEE. 
